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Abstract 

This paper presents the results of a research work of .the indoor climate 
at J6 dwelling houses characteristics for Polish building industry. This 
work was~ realised in two phases. 

·rhe first phase has included a questionnaires. Inquiree were made in order 
to find out the habits of the occupants,especially to the thermal comfort 
and indoor ai r qual i t :1 . 

In the seco~ phase , the charac t er i stic paral!let ers for t he t her:nal 
environment and f or ventilation" s action were measured. 

The comnarison of a la.rse number of exoerime.nts on exi s t i .ag houses 
allo~s to ~e the main dir; ct i ons of cont inued wor s fo r eli::i i.nation 
t he exc essive i.Qpe.ct of air i..c.fil ; ration a.c.d ventilat i on on t he indoor 
climate and energy consU!Iiptian. 

Introduction 

rhe system.a.tic inc r ease o.f knowledge concerning the influence of 
envi ronment on people's wor k and rest has been taking plce recently. 
A great standard of t echnical. producti on and limitation of energy 
co°'3W1lPtion b r i :igs nbou t a discuss i on of the correct solut i on of a large 
nuriber of problems . In 'this case , one of the i:uportant pr:iblems is 
t he vent i lation and :Ur i:;i.f~ l tration. Fro~ the energy conservation 
viewpoint , air inf::.ltr~tion and ventilation muse be minL~ised. However , 
this can lead to uncomfortable or unhealthy effects on the occupants 
of such house s due to sources of indoor pollution ( 1, 2 ) • llnfortuna.tel;r, 
this conflict is ignored in the Polish Nor:is. Recent fresh air requirements 
have varied from 15 m3/h per person er 120 to 150 m3/h for an apartment 
with cooking and bathroom occupancy. In this case , the ventilation rate 
varies between 0.5/ h and about 2.0/b. The quantity of air is usually 
supplied by leakage in the building strusture , since most houses are 
ventilated by natural ventilation ( J) • 

A theoretical and experimental study of these problems has been 
undertaken by the author since 190:1 and continued recently. The basic aims 
1vere to define air flow mechanis:as and estimate the influence of air flow 
on the indoor cli:::ate and on heat consumption. rhis paper presents some 
of characteristic results of this study f or existing d7lelling houses. 
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Scope of work and results 

The basic research work was done in 36 dwelling houses characteristic 
of Poland and located in t he Silesia regicn. 'lll.ey are buil~ from pre
fabricated panels and are heated by district heating systems I with beat 
excb~ers /.These eleven - st orey apartment bloc~s are vent i l ated by 
the ns.tural ventilation. For int er i or roor.s , e.g., kitchens , bathrooms , 
or toi lets exhaust vant i lation(by the collecti ve .llha.fts - without f ans) 
i s fo lll1d. ·l'be air ventilati on - infilt ration takes place not only through 
windo'R'S ( or gap5 around windows ) and doors , but alao t hrough di fferent 
joints in building structure. 

The first a5pec t of t his st udy - the estimation cf t he real sta~e of 
indoor cl~at e by t he questi on.n.e.ire. r be questionnaire contains mor~ th.an 
JO qu.esti ons. The quest ions deal wi t h t he persons' living in t he dwelling, 
thei r age , heal-th and S111oring habi t s , dust , odour , t emperature , 
humidity , ai r veloci t y , etc ., and also t he number of roo~s and occupant s 
in each d;irelling , childre!l , locali sati on of the d el.l ing i.n t he bl ock , 
etc. The basic questions are : 

1. Do you find the quality of the air~ fresh or unisatisfactory ? 
2. Do you find the air in the room - hot,warm, ••• ,cool,cold? 
3. Does the air feel - dry or humid ? 
4. How does the indoor climate feel - comfortable or uncomfortable ? 

'£hese questionnaires were distributed to all dwelli.ags and answers \Vere 
received from 205 out of 224 dwellings, e.g, 91.5 % . 

In the second phase of the research work the following parame~ers were 
measured : temperature fields , humidity and air velocity in the living 
rooms , kitchens and bathrooms , the quality of exhausted air , the quantity 
of air infiltrating through windows,doors,etc., the air change rate in rooms 
and dwellings. At the same time the measure of the carbon oxide concentrat i on 
while utilization have been taken consideration and al.so - observation of the 
direction of air paths. 

Description of the methods used and the par·ticular results have already 
been presented in a previous papers ( J,4,5,6). Therefore , in this paper 
the some of characteristic results for teated houses in winter and spring 
have been presented. 

In order to obtain a result from the inquiry , computer analysis was 
made. l'his computer prograr.:i worked through each question and wrote out 
a table of frequencies , mean values and standard deviation. 

About 65 % of the occupants are younger than 40 years. Aino:ng the entire 
population are 31 % between 20 and JO years old and 22 % younger than 15 
years I children/. Distribution sex - ·age : 35 % of the woman are between 
20 and JO years old , 5'.J .% of the woman are younger than 40 years. 
The general results are : 

- 5f % of the occupants are unisatisfied with their roo~ air te~perature 
- thennal comfort is satisfactor:1 only for 40 X of the occupants 

only 10 % are satisfied with the quality of air and about 65 % of 
the occupants belive that the indoor air ift very dry 
65 % are unisatisfied with the ventilation in the kitchen an ·eo ~with 
the ventilation in the bathroom 
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- most of the occupants are unisatisfied with their rooo air velocity, 
most of the complaints about draught are related to the living room 
about 65 X of the anawering occupants find it draughty there , for 
the kitchen the saLJ.e nUlllber is 52 % and for the bathroo:n - 46 X 

The characteristic results of the second phase of this study are 
pre-sented in £able 1. Except for values characteristic for ventilat:on's 
action / columns J - 1o /, some parameters ofvthe indoor climate in 
dwellings located on the three levels of tested houses have been compared. 
It has been noted that great values of standard deviations have been 
characteristic for measurements. 'l'hese cases of those values varying from 
average ones more than 2 6' have been frequent. As seen from Table 1 , 
the carbon oxide concentration has outvalued permitted one and al so the air 
velocity, especially in the vicinity of windows ( or balcony doors ) has 
been greater thah al.lowed one. The icineti c energy of the air ill.filtrating 
is similar to the kinetic energy of convecti ve flu:c: of man• s body ( 7 ) • 
Simultaneously, t he average air exchange r at e is 1.5 - 2.2/h. For 
indyvidual dwellings the air infil~ration through a wall assembly varies 
between "- 45 mJ/h "/ ail' erliltration - in upper part of houses I and 
about "+ 150 m3/h "I in the bottom dwellings/. 

Finally, the results of measurements prove that there are accidental 
conditions in the dwellings. Similar resulte are obtained by the 
questionnaires. ·rherefore, the questionnaire used in this =itudy can be basis 
for a dialogue with the occupants. In some cases measurements have been 
done, or just visual investigations. 

Conclusions 

Air infiltration and natural ventilation are important not only in 
the estimation of heating requirement and f or energy consumption, but also 
in the deter.:iination of the quality of the air wit hin t he dwelling and 
the building. The best result of invest i gati ons on dwell ings , living habits 
and health can be achieved by using questionnaires as well as visits and 
measurements. From the questionnaires dwellings with specific complaints 
can be elected for visits and measurements. 

• The natural ventilation depends on such meteorological factors like 
the velocity and direction of wind and outer temperature. Those are 
the forces acting and simultaneously, the factors that deforme 
air - change.The majority of norms for buildings designed are 
irregular , especially for airtightness and the chaise of ventilation 
systems 

• Both the thermal comfort and indoor air quality and also heat 
consumption are depends on the level of tightening and ventilation 
actions. 1'he basic ••Y is the improvement of thermal insulation 
and airtightness in existing buildings~ In this ease, the limit 
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of tightening must be determined as a result of the properties 
of all building components and influence of the weather factors 
and also the type of Tentilation aystems. 

• In future dwelling houses these pos11ibilities will be higher. ·rhey 
are connected not only with new buildind materials used , but also 
the correct solution of complex of problems which consi11t of indoor 
climate and the different strategies of energ'J reduction. This basic 
problem will be continue in the next research works. 
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Abstract 

The main purpose of most clothings is insulation like we insulate our houses 
to avoid too much heat loss. In hot, cold or neutral environments the ther
mal characteristics of the clothings worn will have an important influence 
on the heat exchange between man and environment. A new Nordic standard 
describing how to measure thermal insulation, air permeability and water 
vapour permeability has recently been proposed. This standard mainly deals 
with the measurement of the thermal insulation (clo-value) using a thermal 
manikin. By this method the influence of textiles, design, fitness, opening 
etc. is taken into account. These methods are not only for cold-protective 
clothing, but may be used for all types of clothing. The intent of this 
standard is that clothing manufacturers in the future shall use the standard 
and mark their products with the thermal properties. 

Introduction 

The thermal insulation of the clothing worn by people is an essential para
meter when predicting the influence of the thermal environment on humans. In 
cold, neutral and warm environments the type of clothing worn will influence 
the heat exchange between the human body and the environment. This in turn 
influences the acceptability and stress of that environment. In warm 
environments clothing is o.ften used to provide protection against the physi
cal environment (dust, sparks, radiation) and may in some cases increase 
stress and reduce working time. However, clothing may also be used as pro
tection against heat and increase the working time. In a neutral thermal 
environment clothing has a significant influence on the preferred ambient 
temperature. For example a change in thermal insulation of ~ 0.2 clo will 
change the preferred ambient temperature by ~ i.s0 c for a seated person. In 
cold environment clothing is, in most cases, the only method for making the 

working conditions tolerable. 

Recently a series of international standards for assessing the thermal load 
of workers at their job sites have been developed under the auspices of the 
International Organisation for Standardisation (ISO) • These Standards inclu
de methods to be used in moderate Thermal environments (ISO 7730 (2)), and 
in hot environments (ISO 7243 (3) and ISO/DIS 7933 (4)). All these standards 
deal in one way or the other with the effect of clothing on human tolerance 

to the thermal environment. 

Also a method for evaluation cold environments by the required clothing 
index (IREQ) has been proposed by Holmer (1). This method also depends on 
the knowledge of the thermal insulation of clothings. 

There i s the refo r e a need to kn ow t h e the rma l i n s u lation o f a c l o thing e n
semble. Therefo re a No rdic group has been working o n a s tandard f o r me asure
ment o n c l o thing s. The present p aper pre s e nts in a condens e d f o rm the ma in 


